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SLANTED INTERNAL COMBUSTION
ENGINE

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to an internal combustion
engine, and more particularly, to an internal combustion
engine of which a cylinder axis 1s slanted.

2. Background Art

Variety of internal combustion engines whose cylinders
axes are slanted with respect to a vertical axis have been
proposed to reduce the overall height of the engines.

For example, Japanese Patent Application Laid-open No.
Toku-Kai-Hei 4-362270 discloses a slanted SOHC (Single
Over-Head Cam) internal combustion engine of which a
camshaft 1s provided above the cylinder axis so that the
intake and exhaust valve train 1s disposed at a low position.

Further, Japanese Patent Application Laid-open No.
Toku-Kai-Hei 10-280932 proposes a slanted OHC (Over-
Head Cam) internal combustion engine, in which itake and
exhaust valves are disposed below the cylinder axis, a rocker
arm 1s disposed below the intake and exhaust valves, and a
push rod 1s accommodated 1in a push rod chamber formed
along the lower surface of a cylinder. The push rod i1s
connected at the lower end thereof with a tappet driven by

a camshaft disposed 1n a crankcase.

Generally, a valve train chamber for accommodating a
rocker arm 1s formed above a cylinder head. Accordingly, as
shown 1n the disclosure No. Toku-Kai-He1 4-362270, 1n case
of an engine whose camshaft 1s disposed above the cylinder
axis, a large diameter of a camshatt sprocket projected above
makes 1t difficult to reduce the overall height of the engine.

On the other hand, as disclosed in Toku-Kai-Hei
10-280932, 1n case of an engine whose rocker arm 1s
disposed below the intake and exhaust valves, since the
rocker arm 1s supported by a rocker shaft provided in the
cylinder head, the valve train chamber encloses at least the
lower half of the cylinder head, as a result it 1s 1impossible
to dispose a spark plug at an optimal position for combus-
tion. Particularly, in case of an air-cooled engine, the posi-
tional selection of the spark plug 1s a big problem for its
cooling characteristic.

SUMMARY OF THE INVENTION

It 1s an object of the present invention to provide a slanted
internal combustion engine capable of reducing the overall
height of the engine and disposing a spark plug at an optimal
position 1 view of the combustion and cooling perfor-
mance.

An 1mternal combustion engine of which a cylinder i1s
slanted toward a crankcase, comprises intake and exhaust
valves provided 1n a cylinder head and below a combustion
chamber and a camshaft provided below the intake and
exhaust valves for driving the intake and exhaust valves
through a rocker arm.

Further, an air vent 1s provided at the central part of a
casing for accommodating a valve driving mechanism.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 1s a schematic front view of a slanted engine
according to an embodiment of the present invention; and

FIG. 2 1s a schematic rear view of the slanted engine of
FIG. 1.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

Referring to FIGS. 1 and 2, reference numeral 1 denotes
a slanted SOHC engine, in which a crankcase 2 1s integrally
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formed with a cylinder 3. There are provided a fuel tank 4
and an air cleaner 5 on the engine 1. Further, a muffler and
other devices (these are not shown) are disposed around the
engine 1.

A crankshaft 6 1s provided in the crankcase 2 and a
cylinder 3 extends 1n the diagonal and upper direction of the
crankshaft 6. Further, a piston 7 1s inserted 1n the cylinder 3
and 1s connected with the crankshaft 5 through a connecting,

rod 8. Reference numeral 9 denotes a dipper for splashing
lubrication oil.

The cylinder 3 1s inclined at an angle ranging from 60 to
70 degrees with respect to a vertical axis. A combustion
chamber 10a 1s formed inside of the cylinder head 10 in
which mtake and exhaust valves 11 are disposed. Further, a
spark plug 12 1s disposed near the center of the cylinder head

10 with 1ts electrode exposed in the combustion chamber
10a.

The 1ntake and exhaust valves 11 are disposed slidably 1n
an approximately horizontal direction at a position slightly
lower than a cylinder center axis Lc and the spark plug 12
1s disposed at a position slightly higher than the cylinder
center axis Lc and approximately in parallel with the cyl-
inder center axis Lc.

Stem ends 11a of the intake and exhaust valves extend 1n
the right direction of FIG. 2. Further, a camshaft 14 1is
disposed 1n parallel with the crankshaft 6 at a position lower
t
t

nan the stem ends 11a and at a position slightly lower than
e crankshaft 6. Further, a rocker arm 15 for pushing the
stem ends 11a 1n a synchronizing manner with the rotation
of the camshaft 14 i1s approximately vertically disposed
between the stem ends 11a and the camshait 14. The valve
train chamber 13 for accommodating the stem ends 114, the
camshaft 14 and the rocker arm 15 1s formed on the right
side of the cylinder head 10 1n a position offset below the
cylinder center axis Lc.

The valve train chamber 13 1s formed of a housing 134
integrally formed with the cylinder head 10 and a cover 135
for covering an opening of the housing 13a.

Reference numeral 17 denotes a belt case which can be
divided into a front and rear cases. The rear case 1s fixed to
the engine 1 and the front case 1s attached to the rear case.
The belt case 17 accommodates a valve drive mechanism
such as, a timing gear 182 mounted on the crankshaft 6, a
timing gear 185 mounted on the camshaft 14, a timing belt

19 for mterconnecting the timing gear 18a with the timing,
ocar 186 and the like.

As shown 1n FIG. 1, a trapezoid air vent 174 1s provided
in the belt case 17 between both timing gears 184, 185 and
at a position having no interference with the timing belt 19,
that 1s, at the central portion of the belt case 17.

Further, a wind guide plate 22 1s disposed at the back of
the belt case 17 along the bottom surface of the air vent 174.
The wind guide plate 22 abuts at one end thereof to the
crankcase 2 and abuts at the other end thereof to the housing
13a forming the valve train chamber 13. Thus, a wind guide
passage for guiding cooling air 1s formed at the back of the
belt case 17 by the cylinder 3, the cylinder head 10, the

housing 13a and the wind guide plate 22.

An end portion of the crankshaft 6 penetrates the belt case
17 and projects outside. Further, a cooling fan 20 (also
acting as a flywheel) 1s mounted on the end portion of the
crankshaft 6. The cooling air generated from the cooling fan
20 is guided along a fan cover (not shown) toward the
cylinder 3 and the cylinder head 10 for cooling.

Thus, according to the preferred embodiment of the
present invention, since the intake and exhaust valves 11 1s
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disposed below the combustion chamber 104 and the cam-
shaft 14 1s disposed below the 1ntake and exhaust valves 11,
the valve train chamber 13 can be disposed at a position
lower than the cylinder head 10, thereby the overall height
of the engine 1 can be reduced.

Further, since the valve train chamber 13 1s provided
below the cylinder head 10, it 1s possible to dispose the spark
plug 12 approximately at the center of the combustion
chamber 10a and along the cylinder central axis Lc without
interfering with the valve train chamber 13. As a result, the
combustion 1s improved and the cooling performance of the
spark plug 1s enhanced.

Further, since the camshaft 14 1s disposed at a slightly
lower position than the crank shaft 6, the belt case 17 can be
arranged on the lower side of the cylinder 3. As a result, the
cylinder 3, the cylinder head 10, the spark plug 12 and the
like can be exposed to outside over the belt case 17, thereby
it 15 possible to guide the cooling air to these parts directly,
this leading to the enhancement of the cooling performance
of the engine 1.

In addition to this, since the air vent 174 1s provided with
the belt case 17, it 1s possible to supply the cooling air to the
back side through the air vent 17a. Further, since the wind

ouide passage 1s formed at the back of the air vent 17a by
the cylinder 3, the cylinder head 10, the housing 134 and the
wind guide plate 22, the lower parts of the cylinder 3 and
cylinder head 10 and the surrounding parts of the exhaust
valve, the exhaust valve seat and the exhaust port can be
cooled adequately.

Further, the provision of the air vent 17a enables to reduce
the weight of the belt case 17, this leading to the overall
reduction of the weight of the engine 1.

While the presently preferred embodiment of the present
mvention has been shown and described, 1t 1s to be under-
stood that this disclosure 1s for the purpose of 1llustration and
that various changes and modifications may be made with-
out departing from the scope of the 1nvention as set forth in
the appended claims.

What 1s claimed 1s:

1. An 1nternal combustion engine of which a cylinder is
slanted toward a crankcase, the engine having a combustion
chamber, said combustion chamber disposed inside said

cylinder and capped by a cylinder head comprising:

intake and exhaust valves provided in said cylinder head
and below said combustion chamber;

a camshaft provided below said intake and exhaust valves
for driving said intake and exhaust valves through a
rocker arm; and

wherein said rocker arm having a first end and a second
end opposite said first end, the first end making contact
with said 1ntake and exhaust valves and the second end
making contact with said camshaft.

2. The nternal combustion engine according to claim 1,

wherein a spark plug (12) 1s disposed adjacent to a center
line (Lc) of said cylinder (3).

3. An 1nternal combustion engine of which a cylinder 1s
slanted toward a crankcase, the engine having a combustion
chamber, said combustion chamber being disposed 1nside
said cylinder and capped by a cylinder head comprising:

intake and exhaust valves provided 1n said cylinder head

and communicating with said combustion chamber;

a camshaft provided below said intake and exhaust valves
for driving said intake and exhaust valves through a
rocker arm;
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a camshaft driving means for driving said camshaft;
a casing for enclosing said camshaft driving means; and

an air vent provided at a central part of said casing for
directing air toward the cylinder.
4. An internal combustion engine (1) having, a cylinder

(3), a cylinder head (10) mounted on and capping said
cylinder (3), a combustion chamber (10a) located in said
cylinder (3) for receiving a reciprocating piston (7), a
crankshaft for driving the piston (7) in reciprocating fashion,
and a crankcase (2) provided below said cylinder (3) for

enclosing the crankshaft (6), comprising:

intake and exhaust valves (11) communicating with said
combustion chamber (10a);

an endless belt (19), and a camshaft (14) driven by said
crankshaft (6) via said endless belt (19), said camshaft
(14) located below said intake and exhaust valves (11);

a rocker arm (15) for actuating an opening and closing of

said intake and exhaust valves (11), the rocker arm (15)
being driven by the camshaft (14); and

a casing (17) covering an entire outer periphery of said
endless belt (19), the casing having an opening for
eifectively inducing a cool air to said mternal combus-
tion engine (1), wherein a center line (L.c) of said
combustion chamber (10a) is slanted relative to a
horizontal line at a predetermined angle, thereby to
reduce the height of said internal combustion engine

(1).

5. The internal combustion engine according to claim 4,

wherein a spark plug (12) is disposed near the center line of
said cylinder.

6. The internal combustion engine according to claim 1,
wherein a casing (17) covering an entire outer periphery of
an endless belt (19), the casing having an opening for
effectively inducing a cool air to said internal combustion

engine (1), wherein the camshaft (14) is drivable from said
endless belt (19).

7. The 1nternal combustion engine according to claim 4,
wherein the casing (17) has a front case and a rear case, said
rear case being fixed to the internal combustion engine (1)
and said front case being attached to the rear case.

8. The internal combustion engine according to claim 3,
further comprising a wind guide plate (22), said wind guide
plate (22) 1s located at a back of the casing (17) along a
bottom surface of the air vent (17a) for directing said air
toward the cylinder (3).

9. The 1nternal combustion engine according to claim 4,
further comprising a wind guide plate (22), said wind guide
plate (22) 1s located at a back of the casing (17) for directing
said air to said combustion engine (1).

10. The internal combustion engine according to claim 4,
wherein the predetermined angle is in the range of 20°-30°
with respect to the horizontal line.

11. The internal combustion engine according to claim 4,
wherein the intake and exhaust valves (11) are positioned
slightly lower than the center line (Lc) of the combustion
chamber (10a), and a spark plug is positioned slightly higher
than the center line (L.c) of the combustion chamber (10a).

12. The internal combustion engine according to claim 3,

wherein a spark plug (12) is disposed near a center line (Lc)
of said cylinder (3).
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13. The mternal combustion engine according to claim 3,
wherein the casing has a front case and a rear case, said rear
case being fixed to the internal combustion engine (1) and
said front case being attached to the rear case.

14. The mternal combustion engine according to claim 3,
wherein the cylinder (3) is slanted in the range of 20°-30°
with respect to a horizontal line.

6

15. The internal combustion engine according to claim 3,
wherein the intake and exhaust valves (11) are positioned
slightly lower than a center line (Lc) of the combustion
chamber (10a), and a spark plug (12) is positioned slightly
higher than the center line (L.c) of the combustion chamber

(10a).
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